Forty-eight strains of Thermus spp. were isolated from thermal sites in Yellowstone National Park, Wyo., and 62.5% showed evidence of plasmid DNA. Attempts to assign function to the plasmid DNA were unsuccessful, and the presence of plasmid DNA could not be correlated with antibiotic or heavy metal resistance. A number of these cryptic plasmids are now being investigated for their potential as vectors for molecular cloning in Thermus spp.
T2 (ATCC 27737), Thermus sp. strain X-1 (11), T. aquaticus YT-1 (3), Thermus sp. strain B (14), T. aquaticus Y-VII-5IB (3), Thermusflavus AT62 (12) , Thermus thermophilus HB8 (9) , and Thermus ruber (donated by R. A. D. Williams).
Of the 48 strains isolated from Yellowstone, 30 (62.5%) showed the presence of distinct plasmid bands on agarose gels. Figure 2a gives a diagrammatic representation of the banding patterns. The screening technique, however, appears not to be completely suited for use with Thermus spp., and the resolution of many of the gels is poor, examples of photographed gels being given in Fig. 2b . Many of the plasmid-carrying strains showed multiple bands, for exam flavus AT62 is reported to contain plasmid pTF62 (6.8 MDa) (13) , but this could not be demonstrated during this work. However, recent work with YS045 has shown the existence of two plasmids, pTYS45-1 (3.8 MDa) and pTYS45-2 (7.8 MDa), the smallest of which can be cured by freeze-drying (N. D. H. Raven, personal communication). This may possibly explain the absence of pTF62 in the T. flavus AT62 samples which were obtained from a freeze-dried culture. All the strains were tested for resistance to a large number of antibiotics and three heavy-metal salts (As, Sb, and Bi) with a view to assigning functions to the plasmids detected. The results showed considerable homogeneity between the strains, with little evidence to correlate resistance to the presence of plasmid DNA. T. ruber, however, did show resistance to kanamycin (5-,ug disks, Oxoid Ltd., London, United Kingdom) and has been identified as a plasmidbearing strain. Whether this resistance can be assigned to the plasmid is not yet known.
This work represents the largest reported study of the incidence of plasmid DNA in Thermus spp. It presence of plasmid DNA with pool location, temperature, and pH were unsuccessful. However, strains YS039, YS002, YS040, and YS041 all isolated at pH 10.5 did not show any evidence of plasmid DNA. As yet it is unclear whether this is significant. A restriction map of pTYS45-1 has been constructed, and it would appear to be potentially useful as a vector for molecular cloning in Thermus spp., having three single restriction sites (Raven and Williams, 609th Biochemical Society Meeting). Other suitable vectors may exist within this group of strains, and further work will be carried out to examine them in greater detail.
